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The Effect of Seasonal Drought to Plant Hydraulics and 
Photosynthesis of Three Dominant Evergreen Tree 
Species in Seasonal Tropical Rainforest of 
Xishuangbanna Limestone Area 


. . 1,2 1,2: 1,2 1 ** 
WANG А- Уто ` , JIANG Yan-Juan ` , HAO Guang-You ` , CAO Kun-Fang 
(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666303, China; 
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China) 


Abstract: To investigate the adaptive mechanisms of evergreen species to seasonal drought, we studied seasonal changes of 
plant hydraulics , photosynthesis and leaf osmotic related traits in three dominant evergreen species ( Celtis wightii, 
Cleistanthus sumatranus and Lasiocooca comberi var. pseudoverticillata) of a limestone mountain area of Xishuangbanna, 
SW China . Compared to the wet season, the predawn leaf water potential in the dry season is significantly lower in all the 
three species, indicating a relatively strong soil drought stress . During the dry season, sapwood specific hydraulic conduc- 
tivity ( K,) was significantly lower compared to that of the wet season in Cleistanthus sumatranus and Lasiococca comleri 


var. pseudoverticillata, but there was no significant change in Celtis wightii . There was no significant change in leaf area 
































; | 973 (2006СВ403 207) 

: Author for correspondence ; E-mail: caokf@ xtbg.ac.cn; Tel: 0691 -8716732 
: 2007-10-15, 2007-12-20 
(1981-) : ; E-mail: aiyingwgepq © 163.com 

































































































































































































































































326 uU U U H П П 300 


specific hydraulic conductivity ( K ) between the two seasons in all ће three species, which may caused by the adjustment 


in hydraulic architecture through partial loss of leaves during the dry season . In the dry season, maximum carbon assimilate 


rate ( Anax) was significantly lower than that of the wet season in all the three species . There were strong correlations be- 


tween Ama and both of the two hydraulic traits (i.e . К, and Ki), especially during the wet season, indicating a relatively 


strong independence of photosynthesis to water transport in stems . Leaf turgor loss point osmotic potential and saturation os- 


motic potential during the dry season were both significantly lower in all the three species, indicating a strong osmotic ad- 


justment in adaptive to seasonal drought . Compared to the two co-occurring deciduous species, the ability to tolerate 


drought-induced cavitation in stem xylems were substantially higher in the three evergreen species . These results indicated 


that the adaptation of these three evergreen species to seasonal drought mainly involves an adjustment in hydraulic architec- 


ture and a strong osmotic regulation in leaves . 


Key words: Limestone seasonal rainforest; Seasonal drought; Hydraulic conductivity ; Photosynthesis 
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Fig . 1 Seasonal changes of predawn leaf water potential (a) and midday leaf water potential (b) of three tree species 


CW: Celtis wightii; CS: Cleistanthus sumatranus; LC: Lasiococca comberi var. pseudoverticillata 


Different capital letters of the bars indicate significant differences between wet and dry season . P < 0.05 . Data are Means SE (п=4) 
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Fig.2 Seasonal changes of sapwood specific hydraulic conductivity 






































(a), leaf-specific hydraulic conductivity (b) and Huber Value 


(c) of three tree species . Data are Means = SE (n = 4) 
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Fig.3 Seasonal changes of maximum net assimilation 















































rate of three tree speices . Data are Меапѕ+ SE (n = 4) 
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Fig.4 Seasonal changes of leaf water potential at turgor loss point and saturated leaf water potential of three tree species 


Data are Means SE (n = 5[] 8) . Different capital letters of the bars indicate significant differences between dry and wet seasons . P < 0.05 
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Fig. 5 Relationship between sapwood specific conductivity ( K.) 


(ab, leaf specific conductivity (Kj) (h and maximum nei 


assimilation rate (Aqu) between predawn leaf water potential 
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Euch point stands for the mean for each individual (23-4). 
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